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All reagents and solvents were supplied from commercial sources (Sigma-Aldrich and Alfa 
Aesar) and used as received unless otherwise stated. THF and toluene (PhMe) were distilled 
from Na/benzophenone under an atmosphere of dry N2. CH2Cl2, Et3N, and pyridine were 
distilled from CaH2 under an atmosphere of dry N2. Reactions requiring anhydrous conditions 
were conducted in flame-dried glassware under dry N2. All reactions were monitored by 
analytical thin-layer chromatography (TLC) performed on E. Merck silica gel 60 F254 plates 
(0.25 mm). TLC plates were visualized using UV light (254 nm and 266 nm). Purification of 
compounds was achieved by flash column chromatography using Merck Flash Silica Gel 60 
(230-400 mesh). Solvents were removed by rotary evaporation and compounds further dried 
under vacuum. 1H, 13C NMR spectra were recorded on a Bruker Avance 400 spectrometer 
(400 MHz for 1H, 101 MHz for 13C). Chemical shifts (δ) are quoted in ppm (parts per 
million) and referenced to CDCl3 residual chloroform signal 1H δ = 7.26, 13C δ = 77.0. 
Compounds that are not numbered in the manuscript are labeled as S1, S2, etc. HOMO and 
LUMO energies were calculated at the B3LYP/6-31+G(d,p) level using Gaussian 09.1 
Synthesis	  of	  Helicenes	  
10-Bromobenzo[h]quinoline2 (7a) 
 
Benzo[h]quinoline (1.91 g, 10.66 mmol), Pd(OAc)2 (72 mg, 0.32 mmol, 0.03 eq), and NBS 
(2.00 g, 11.24 mmol, 1.05 eq) were dissolved in MeCN (15 ml) in a 40 ml tube and sealed 
with a Teflon screw cap. It was heated to 100 °C for 48 h. After cooling to RT the solvent 
was evaporated and the residue subjected to column chromatography on silica gel with 
                                                
1 Gaussian 09, Revision B.01, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. 
Cheeseman, G. Scalmani, V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P. 
Hratchian, A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. 
Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. A. Montgomery, Jr., J. E. 
Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. Staroverov, T. Keith, R. 
Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, N. Rega, 
J. M. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, R. E. 
Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R. L. Martin, K. Morokuma, V. G. 
Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. Dapprich, A. D. Daniels, O. Farkas, J. B. Foresman, 
J. V. Ortiz, J. Cioslowski, and D. J. Fox, Gaussian, Inc., Wallingford CT, 2010. 
2 A. R. Dick, K. L. Hull, M. S. Sanford, J. Am. Chem. Soc. 2004, 126, 2300. 
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n-hexane/EtOAc 10:1. The isolated white solid was recrystallized from n-hexane. Yield: 
2.38 g (87 %). 1H NMR (400 MHz, CDCl3): δ = 9.11 (dd, J = 4.3, 1.8 Hz, 1H), 8.16 (dd, J = 
8.0, 1.8 Hz, 1H), 8.10 (dd, J = 7.6, 1.1 Hz, 1H), 7.87 (dd, J = 7.9, 0.9 Hz, 1H), 7.76 (d, J = 
8.8 Hz, 1H), 7.69 (d, J = 8.8 Hz, 1H), 7.56 (dd, J = 8.0, 4.3 Hz, 1H), 7.46 (t, J = 7.8 Hz, 1H); 
13C NMR (101 MHz, CDCl3): δ = 146.97, 145.92, 136.20, 135.58, 135.44, 128.33, 128.28, 
128.08, 127.87, 127.29, 126.49, 121.82, 119.40. 
 
1-Bromonaphthalen-2-yl triflate3 (S1) 
 
A solution of 1-bromo-2-naphthol (2.23 g, 10.0 mmol), pyridine (1.60 ml, 20.0 mmol, 2.0 eq) 
and Tf2O (12.5 ml, 1 M in CH2Cl2, 12.5 mmol, 1.25 eq) in dry CH2Cl2 (10 ml) was stirred at 
RT for 1 h. After quenching with sat. NaHCO3 solution, extraction with CH2Cl2, and drying 
over MgSO4 the solvent was removed in vacuo and the residue subjected to FC on silica gel 
(n-hexane/EtOAc 50:1) to afford the pure product. Yield: 3.56 g (quant.). 1H NMR (400 
MHz, CDCl3): δ = 8.33 (d, J = 8.5 Hz, 1H), 7.90 (d, J = 8.7 Hz, 2H), 7.70 (ddd, J = 8.3, 7.0, 
1.1 Hz, 1H), 7.62 (ddd, J = 8.0, 7.0, 1.0 Hz, 1H), 7.44 (d, J = 9.0 Hz, 1H); 13C NMR 
(101 MHz, CDCl3): δ = 145.03, 133.00, 132.66, 129.70, 128.77, 128.34, 127.76, 127.72, 
120.28, 118.68 (q, J = 321 Hz), 116.17; FT-IR (neat): 𝜈 = 3058, 1423, 1204, 1132, 933, 825 




TMS-acetylene (3.66 ml, 26.4 mmol, 2.2 eq) was dissolved in PhMe (14 ml) and Et2O 
(18 ml) and EtMgBr (8.40 ml, 3 M in Et2O, 25.2 mmol, 2.1 eq) was added. After stirring for 
0.5 h at 50 °C this solution was added to a suspension of triflate S1 (4.26 g, 12.0 mmol), LiBr 
(1.04 g, 12.0 mmol, 1.0 eq), and PdCl2(dppp) (354 mg, 0.6 mmol, 0.05 eq) in Et2O (12 ml). It 
                                                
3 D. Peña, D. Pérez, E. Guitián, L. Castedo, J. Org, Chem. 2000, 65, 6944. 
4 T. Kamikawa, T. Hayashi, J. Org. Chem. 1998, 63, 8922. 
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was heated to 40 °C for 6 h. Water was added and the aqueous phase extracted twice with 
Et2O. The combined organic phase was dried (MgSO4), evaporated and the residue submitted 
to FC on silica (n-hexane/EtOAc 50:1 to 20:1) to afford the product as yellowish oil. Yield: 
3.07 g (84 %). 1H NMR (400 MHz, CDCl3): δ = 8.29 (dd, J = 8.6, 0.7 Hz, 1H), 7.79 (dt, J = 
8.1, 0.6 Hz, 1H), 7.72 (d, J = 8.4, 1H), 7.60 (ddd, J = 8.5, 6.9, 1.3 Hz, 1H), 7.53 (dd, J = 8.0, 
1.3 Hz, 1H), 7.51 (d, J = 8.5 Hz, 1H), 0.32 (s, 9 H, Si(CH3)3); 13C NMR (101 MHz, CDCl3): 
δ = 133.70, 132.13, 129.16, 128.14, 127.90, 127.82, 127.32, 127.19, 126.78, 123.27, 104.27, 
100.52, -0.10; FT-IR (neat): 𝜈 = 2959, 2158, 1249, 839, 743 cm-1; HRMS (EI): calculated 




Alkynylnaphthaline 9 (582 mg, 1.92 mmol, 1.2 eq) was dissolved in dry THF (8 ml). After 
cooling to -78 °C nBuLi (0.77 ml, 2.5 M in hexane, 1.92 mmol, 1.2 eq) was added dropwise 
and it was stirred for 0.5 h at -78 °C. CuI (396 mg, 2.08 mmol, 1.3 eq) was then added. After 
another 0.5 h the cooling bath was removed and benzoquinoline 7a (413 mg, 1.60 mmol) was 
added as soon as the reaction mixture became clear. It was stirred at RT overnight. Extractive 
work-up with sat. aqueous NH3 solution and Et2O, evaporation of the solvent and FC on 
silica with n-hexane/EtOAc (50:1 to 30:1) afforded the product as off-white foam. Yield: 
507 mg (79 %). 1H NMR (400 MHz, CDCl3): δ = 8.06 (dd, J = 4.3, 1.8 Hz, 1H), 8.03 (dd, J = 
8.1, 1.2 Hz, 1H), 8.02 (dd, J = 7.9, 1.8 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.89 (dd, J = 8.8, 
1.1 Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.77 (dd, J = 7.7, 7.5 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 
7.56 (d, J = 8.5 Hz, 1H), 7.53 (dd, J = 7.3, 1.2 Hz, 1H), 7.45-7.40 (m, 2H), 7.21 (ddd, J = 8.0, 
6.7, 1.2 Hz, 1H), 7.17 (dd, J = 8.0, 4.3 Hz, 1H), -0.38 (s, 9H, Si(CH3)3); 13C NMR (101 MHz, 
CDCl3): δ = 149.21, 147.33, 146.53, 137.83, 134.72, 134.69, 133.15, 132.62, 131.24, 130.63, 
128.11 (2 C), 127.87, 127.74, 127.21, 126.96, 126.63, 125.82, 125.80, 125.73, 125.66, 
120.77, 118.24, 105.91, 96.99, -0.61; FT-IR (neat): 𝜈 = 3049, 2956, 2150, 1250, 838, 






A solution of TMS-alkyne 11 (3.72 g, 9.25 mmol) in dry THF (50 ml) was treated with 
TBAF (10.18 ml, 1 M in THF, 10.18 mmol, 1.1 eq) for 0.5 h at RT. Some silica gel was then 
added and the solvent evaporated. Column chromatography on silica (n-hexane/EtOAc 50:1 
to 10:1) afforded a white solid. Yield: 2.98 mg (98 %). 1H NMR (400 MHz, CDCl3): δ = 8.06 
(dd, J = 8.0, 1.3 Hz, 1H), 8.04 (dd, J = 4.3, 1.8 Hz, 1H), 8.01 (dd, J = 8.0, 1.8 Hz, 1H), 7.93 
(d, J = 8.8 Hz, 1H), 7.88 (d, J = 8.2 Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.80 (dd, J = 7.9, 
7.3 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.66 (d, J = 8.5 Hz, 1H), 7.59 (dd, J = 7.2, 1.3 Hz, 1H), 
7.39 (ddd, J = 8.2, 6.6, 1.4 Hz, 1H), 7.20-7.10 (m, 3H), 2.65 (s, 1H, alkyne-H); 13C NMR 
(101 MHz, CDCl3): δ = 148.75, 147.39, 146.36, 137.51, 134.85, 134.64, 133.06, 132.69, 
131.22, 130.36, 128.87, 128.44, 128.19, 127.69, 127.34, 126.83, 126.72, 125.98, 125.92, 
125.91, 125.70, 120.83, 117.03, 84.26, 79.54; FT-IR (neat): 𝜈 = 3281, 3036, 2096, 844, 816, 




Procedure without α-phellandrene: In a flame-dried microwave tube were placed PtCl4 
(6.7 mg, 0.02 mmol, 0.1 eq), alkyne 6 (66.0 mg, 0.20 mmol), and dry DCE (1 ml) under an 
atmosphere of N2. The tube was sealed with a rubber septum and heated to 120 °C for 16 h. 
Extractive work-up with 2 N NaOH solution and EtOAc and column chromatography on 
silica (n-hexane/EtOAc 30:1 to 10:1) afforded the helicene as slightly yellow solid. Yield: 
43 mg (65 %). Upon repetition of this procedure, we found the yield to vary between 50% 
and 65 %. 
                                                
5 J. Míšek, F. Teplý, I. G. Stará, M. Tichý, D. Šaman, I. Císařová, P. Vojtíšek, I. Starý, Angew. Chem. 2008, 
120, 3232; Angew. Chem. Int. Ed. 2008, 47, 3188. 
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Procedure with α-phellandrene: In a flame-dried microwave tube were placed PtCl4 (6.7 mg, 
0.02 mmol, 0.1 eq), alkyne 6 (66.0 mg, 0.20 mmol), α-phellandrene (13µl, 0.08 mmol, 
0.4 eq), and dry DCE (1 ml) under an atmosphere of N2. The tube was sealed with a rubber 
septum and heated to 80 °C for 16 h. Extractive work-up with 2 N NaOH solution and EtOAc 
and column chromatography on silica (n-hexane/EtOAc 30:1 to 10:1) afforded the helicene as 
slightly yellow solid. Yield: 34 mg (52%). 1H NMR (400 MHz, CDCl3): δ = 8.13-8.10 (m, 
2H), 8.04-7.96 (m, 4H), 7.93-7.91 (m, 3H), 7.88-7.83 (m, 2H), 7.56 (br d, J = 8.5 Hz, 1H), 
7.18 (ddd, J = 7.9, 6.9, 1.1 Hz, 1H), 7.10 (dd, J = 8.0, 4.2 Hz, 1H), 6.59 (dd, J = 8.5, 6.9, 
1.4 Hz, 1H); 13C NMR (101 MHz, CDCl3): δ = 146.73, 145.83, 135.06, 133.27, 133.06, 
131.84, 131.14, 130.95, 129.79, 128.70, 128.56, 128.12, 127.82, 127.47, 127.19, 126.53, 
126.34, 126.28, 126.23, 126.05, 125.98, 124.65, 124.20, 124.12, 120.56; FT-IR (neat): 𝜈 = 





A solution of NBS (4.98 g, 28.0 mmol, 1.0 eq) in CH2Cl2 (270 ml) was added over 0.5 h to a 
solution of 7-methoxynaphthalen-2-ol (4.88 g, 28.0 mmol) and DIPEA (392 µl, 2.8 mmol, 
0.1 eq) in CH2Cl2 (90 ml). It was stirred at RT for 1 h. The reaction mixture was poured into 
H2O, acidified with conc. aqueous HCl, and extracted twice with CH2Cl2. The combined 
organic phase was dried (MgSO4), concentrated under reduced pressure, and the residue 
purified by FC on silica gel (n-hexane/EtOAc 20:1) to afford a beige solid. Yield: 6.35 g 
(90 %). 1H NMR (400 MHz, CDCl3): δ = 7.67 (d, J = 8.9 Hz, 1H), 7.66 (d, J = 8.6 Hz, 1H), 
7.32 (d, J = 2.4 Hz, 1H), 7.11 (d, J = 8.8 Hz, 1H), 7.04 (dd, J = 8.9, 2.5 Hz, 1H), 5.87 (s, 1H), 
3.97 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3): δ = 159.48, 151.10, 133.74, 129.91, 129.01, 
124.88, 116.53, 114.48, 105.34, 104.36, 55.39; FT-IR (neat): 𝜈 = 3390, 2937, 1608, 1511, 
1159, 836, 535 cm-1; HRMS (CI): calculated [M++H]: 252.9864, found: 252.9871. 
 
                                                





To a solution of 6-methoxynaphthalen-2-ol (4.88 g, 28.0 mmol) in DMF (60 ml) was added 
in portions NBS (5.23 g, 29.4 mmol, 1.05 eq) over 0.5 h. It was stirred at RT for 0.75 h and 
then added H2O (200 ml). The precipitated product was collected and dried under vacuum. 
Yield: 5.85 g (83 %). 1H NMR (400 MHz, CDCl3): δ = 7.94 (d, J = 9.2 Hz, 1H), 7.63 (d, J = 
8.9 Hz, 1H), 7.23 (dd, J = 9.2, 2.6 Hz, 1H), 7.23 (d, J = 8.8 Hz, 1H), 7.11 (d, J = 2.5 Hz, 1H), 
5.72 (s, 1H), 3.91 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3): δ = 156.41, 148.94, 130.54, 
127.91, 127.51, 126.92, 120.18, 117.50, 106.55, 106.28, 55.41; FT-IR (neat): 𝜈 = 3250, 3014, 
1611, 1503, 1168, 849, 609 cm-1; HRMS (CI): calculated [M++H]: 252.9864, found: 
252.9864. 
 
1-Bromo-7-methoxynaphthalen-2-yl trifluoromethanesulfonate8 (S4) 
 
To a solution of S2 (6.07 g, 24.0 mmol) and pyridine (3.86 ml, 48.0 mmol, 2.0 eq) in dry 
CH2Cl2 (24 ml) was added Tf2O (5.07 ml, 30.0 mmol, 1.25 eq) in dry CH2Cl2 (12 ml). It was 
stirred at RT for 1 h. After quenching with sat. NaHCO3 solution, extraction with CH2Cl2, 
and drying (MgSO4) the solvent was removed and the residue subjected to FC on silica gel 
(n-hexane/EtOAc 50:1) to afford a white solid. Yield: 9.24 g (quant.). 1H NMR (400 MHz, 
CDCl3): δ = 7.81 (d, J = 8.9 Hz, 1H), 7.78 (d, J = 9.1 Hz, 1H), 7.56 (d, J = 2.5 Hz, 1H), 7.29 
(d, J = 8.9 Hz, 1H), 7.25 (dd, J = 9.0, 2.4 Hz, 1H), 4.00 (s, 3H, CH3); 13C NMR (101 MHz, 
CDCl3): δ = 160.06, 145.62, 134.33, 130.01, 129.25, 128.38, 120.74, 118.68 (q, J = 321 Hz), 
117.32, 114.57, 105.93, 55.58; FT-IR (neat): 𝜈 = 2969, 1623, 1422, 1202, 1138, 839, 
593 cm-1; HRMS (CI): calculated [M++H]: 384.9357, found: 384.9363. 
 
                                                
7 C. W. Hummel, A. G. Geiser, H. U. Bryant, I. R. Cohen, R. D. Dally, K. C. Fong, S. A. Frank, R. Hinklin, S. 
A. Jones, G. Lewis, D. J. McCann, D. G. Rudmann, T. A. Shepherd, H. Tian, O. B. Wallace, M. Wang, Y. 
Wang, J. A. Dodge, J. Med. Chem. 2005, 48, 6772. 
8 F. Teplý, I. G. Stará, I. Starý, A. Kollárovič, D. Luštinec, Z. Krausová, D. Šaman, P. Fiedler, Eur. J. Org. 
Chem. 2007, 25, 4244. 
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1-Bromo-6-methoxynaphthalen-2-yl trifluoromethanesulfonate (S5) 
 
To a solution of S3 (5.57 g, 22.0 mmol) and pyridine (3.54 ml, 44.0 mmol, 2.0 eq) in dry 
CH2Cl2 (22 ml) was added Tf2O (4.65 ml, 27.5 mmol, 1.25 eq) in dry CH2Cl2 (11 ml). It was 
stirred at RT for 1 h. After quenching with sat. NaHCO3 solution, extraction with CH2Cl2, 
and drying (MgSO4) the solvent was removed and the residue subjected to FC on silica gel 
(n-hexane/EtOAc 50:1) to afford a white solid. Yield: 6.89 g (81 %). 1H NMR (400 MHz, 
CDCl3): δ = 8.21 (d, J = 9.3 Hz, 1H), 7.75 (d,  J = 9.0 Hz, 1H), 7.38 (d, J = 9.0 Hz, 1H), 7.33 
(dd, J = 9.3, 2.6 Hz, 1H), 7.16 (d, J = 2.6 Hz, 1H), 3.95 (s, 3 H, CH3); 13C NMR (101 MHz, 
CDCl3): δ = 158.99, 143.37, 134.45, 129.30, 128.10, 127.87, 121.55, 120.34, 118.69 (q, J = 
321 Hz), 116.01, 106.08, 55.56; FT-IR (neat): 𝜈 = 2974, 1622, 1419, 1215, 1134, 821, 




TMS-acetylene (7.92 ml, 57.2 mmol, 2.2 eq) was dissolved in PhMe (31 ml) and Et2O 
(39 ml) and MeMgBr (18.2 ml, 3 M in Et2O, 54.6 mmol, 2.1 eq) was added. After stirring for 
0.5 h at 50 °C this solution was added to a suspension of S4 (10.01 g, 26.0 mmol), LiBr 
(2.26 g, 26.0 mmol, 1.0 eq), and PdCl2(dppp) (766 mg, 1.30 mmol, 0.05 eq) in Et2O (26 ml). 
It was heated to 40 °C for 6 h. Water was added and the aqueous phase extracted twice with 
Et2O. The combined organic phase was dried (MgSO4), evaporated and the residue subjected 
to FC on silica gel (n-hexane/EtOAc 50:1 to 20:1) to afford a white solid. Yield: 10.31 g 
(84 %). 1H NMR (400 MHz, CDCl3): δ = 7.68 (d, J = 8.9 Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 
7.57 (d, J = 2.5 Hz, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.17 (dd, J = 8.9, 2.5 Hz, 1H), 3.98 (s, 3H, 
CH3), 0.32 (s, 9H, Si(CH3)3); 13C NMR (101 MHz, CDCl3): δ = 158.62, 135.12, 129.80, 
129.65, 127.53, 126.67, 126.13, 120.86, 120.35, 106.16, 104.45, 99.39, 55.46, -0.06; FT-IR 
(neat): 𝜈 = 2960, 2146, 1620, 1220, 829, 660 cm-1; HRMS (CI): calculated [M++H]: 






TMS-acetylene (7.92 ml, 57.2 mmol, 2.2 eq) was dissolved in PhMe (31 ml) and Et2O 
(39 ml) and MeMgBr (18.2 ml, 3 M in Et2O, 54.6 mmol, 2.1 eq) was added. After stirring for 
0.5 h at 50 °C this solution was added to a suspension of S5 (10.01 g, 26.0 mmol), LiBr 
(2.26 g, 26.0 mmol, 1.0 eq), and PdCl2(dppp) (766 mg, 1.30 mmol, 0.05 eq) in Et2O (26 ml). 
It was heated to 40 °C for 6 h. Water was added and the aqueous phase extracted twice with 
Et2O. The combined organic phase was dried (MgSO4), evaporated and the residue subjected 
to FC on silica gel (n-hexane/EtOAc 50:1 to 20:1) to afford a white solid. Yield: 10.56 g 
(86 %). 1H NMR (400 MHz, CDCl3): δ = 8.19 (d, J = 9.3 Hz, 1H), 7.60 (d, J = 8.5 Hz, 1H), 
7.47 (d, J = 8.5 Hz, 1H), 7.23 (dd, J = 9.3, 2.6 Hz, 1H), 7.08 (d, J = 2.6 Hz, 1H), 3.93 (s, 3H, 
CH3), 0.31 (s, 9H, Si(CH3)3); 13C NMR (101 MHz, CDCl3): δ = 159.25, 133.42, 129.78, 
129.13, 127.02, 127.00, 125.23, 123.62, 119.95, 106.20, 104.47, 100.32, 55.46, -0.09; FT-IR 
(neat): 𝜈 = 2962, 2151, 1622, 1246, 837, 657 cm-1; HRMS (CI): calculated [M++H]: 





Naphthylalkyne 12a (1.89 g, 5.67 mmol, 1.2 eq) was dissolved in dry THF (30 ml). After 
cooling to -78 °C nBuLi (2.27 ml, 2.5 M in hexane, 5.67 mmol, 1.2 eq) was added dropwise 
and it was stirred for 0.5 h at -78 °C. CuI (1.17 g, 6.14 mmol, 1.3 eq) was then added. After 
another 0.5 h the cooling bath was removed and benzoquinoline 7a (1.22 g, 4.73 mmol) was 
added as soon as the reaction mixture became clear. It was stirred at RT overnight. Extractive 
work-up with sat. aqueous NH3 solution and Et2O, evaporation of the solvent and FC on 
silica gel with n-hexane/EtOAc (50:1 to 30:1) afforded a colorless oil. Yield: 1.72 g (84 %). 
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1H NMR (400 MHz, CDCl3): δ = 8.10 (dd, J = 4.3, 1.8 Hz, 1H), 8.02 (dd, J = 8.0, 1.5 Hz, 
1H), 7.91 (d, J = 8.7 Hz, 1H), 7.82-7.68 (m, 5H), 7.55 (dd, J = 7.2, 1.2 Hz, 1H), 7.43 (d, J = 
8.4 Hz, 1H), 7.18 (dd, J = 8.0, 4.3 Hz, 1H), 7.10 (dd, J = 8.9, 2.5 Hz, 1H), 6.74 (d, J = 2.5 Hz, 
1H), 3.48 (s, 3H, CH3), -0.40 (s, 9H, Si(CH3)3); 13C NMR (101 MHz, CDCl3): δ = 157.39, 
147.92, 147.41, 146.64, 137.98, 134.75, 134.69, 133.62, 131.22, 130.67, 129.25, 128.78, 
128.10 (2 C), 127.29, 126.54, 125.78, 125.71, 125.53, 120.79, 118.72, 117.97, 106.06, 
105.80, 96.84, 54.98, -0.61; FT-IR (neat): 𝜈 = 2956, 2148, 1620, 1508, 1216, 831 cm-1; 





Naphthylalkyne 12b (2.47 g, 7.40 mmol, 1.2 eq) was dissolved in dry THF (40 ml). After 
cooling to -78 °C nBuLi (2.96 ml, 2.5 M in hexane, 7.40 mmol, 1.2 eq) was added dropwise 
and it was stirred for 0.5 h at -78 °C. CuI (1.52 g, 8.00 mmol, 1.3 eq) was then added. After 
another 0.5 h the cooling bath was removed and benzoquinoline 7a (1.59 mg, 6.17 mmol) 
was added as soon as the reaction mixture became clear. It was stirred at RT overnight. 
Extractive work-up with sat. aqueous NH3 solution and Et2O, evaporation of the solvent and 
FC on silica gel with n-hexane/EtOAc (50:1 to 30:1) afforded a white solid. Yield: 2.26 g 
(85 %). 1H NMR (400 MHz, CDCl3): δ = 8.10 (dd, J = 4.3, 1.8 Hz, 1H), 8.02 (d, J = 8.0 Hz, 
1H), 8.02 (d, J = 7.8 Hz, 1H), 7.91 (d, J = 8.8 Hz, 1H), 7.76 (dd, J = 7.8, 7.4 Hz, 1H), 7.71-
7.68 (m, 2H), 7.53 (d, J = 8.6 Hz, 1H), 7.51 (dd, J = 7.4, 1.3 Hz, 1H), 7.33 (d, J = 9.2 Hz, 
1H), 7.20 (d, J = 2.6 Hz, 1H), 7.18 (dd, J = 8.0, 4.3 Hz, 1H), 6.87 (dd, J = 9.2, 2.6 Hz, 1H), 
3.93 (s, 3H, CH3), -0.40 (s, 9H, Si(CH3)3); 13C NMR (101 MHz, CDCl3): δ = 157.66, 149.21, 
147.36, 146.56, 137.91, 134.71, 134.66, 134.50, 131.21, 130.59, 128.67, 128.57, 128.10, 
128.08, 128.01, 127.17, 126.62, 125.73, 124.66, 120.77, 118.14, 116.22, 106.11, 105.96, 
96.08, 55.26, -0.58; FT-IR (neat): 𝜈 = 2962, 2134, 1619, 1248, 833, 662 cm-1; HRMS (ESI): 






A solution of TMS-alkyne 13a (1.72 g, 3.98 mmol) in dry THF (40 ml) was treated with 
TBAF (4.38 ml, 1 M in THF, 4.38 mmol) for 0.5 h at RT. Some silica gel was then added and 
the solvent evaporated. FC on silica gel (n-hexane/EtOAc 30:1) afforded a white solid. Yield: 
1.31 g (93 %). 1H NMR (400 MHz, CDCl3): δ = 8.09 (dd, J = 4.3, 1.9 Hz, 1H), 8.05 (dd, J = 
8.0, 1.4 Hz, 1H), 8.02 (dd, J = 8.0, 1.9 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.84-7.75 (m, 3H), 
7.70 (d, J = 8.8 Hz, 1H), 7.60 (dd, J = 7.3, 1.4 Hz, 1H), 7.54 (d, J = 8.4 Hz, 1H), 7.17 (dd, J = 
8.0, 4.3 Hz, 1H), 7.08 (dd, J = 8.9, 2.6 Hz, 1H), 6.50 (d, J = 2.5 Hz, 1H), 3.38 (s, 3H, CH3), 
2.62 (s, 1H, alkyne-H); 13C NMR (101 MHz, CDCl3): δ = 157.36, 147.49, 147.46, 146.45, 
137.63, 134.81, 134.67, 133.72, 131.20, 130.33, 129.20, 128.64, 128.42, 128.17, 127.41, 
126.76, 126.72, 125.87, 125.69, 120.86, 117.87, 117.50, 105.73, 84.40, 79.45, 54.88; FT-IR 
(neat): 𝜈 = 3281, 2992, 2097, 1617, 1507, 1224, 829 cm-1; HRMS (ESI): calculated [M++H]: 




A solution of TMS-alkyne 13b (1.69 g, 3.91 mmol) in dry THF (40 ml) was treated with 
TBAF 4.30 ml (1 M in THF, 4.30 mmol) for 0.5 h at RT. Some silica gel was then added and 
the solvent evaporated. FC on silica gel (n-hexane/EtOAc 30:1) afforded a white solid. Yield: 
1.40 g (99 %). 1H NMR (400 MHz, CDCl3): δ = 8.09 (dd, J = 4.3, 1.8 Hz, 1H), 8.05 (dd, J = 
7.9, 1.3 Hz, 1H), 8.01 (dd, J = 8.0, 1.8 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.79 (dd, J = 7.8, 
7.3 Hz, 1H), 7.73 (d, J = 8.5 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.64 (d, J = 8.5 Hz, 1H), 7.57 
(dd, J = 7.3, 1.3 Hz, 1H), 7.19 (d, J = 2.6 Hz, 1H), 7.16 (dd, J = 8.0, 4.3 Hz, 1H), 7.09 (d, J = 
9.2 Hz, 1H), 6.78 (dd, J = 9.2, 2.6 Hz, 1H), 3.90 (s, 3H, CH3), 2.60 (s, 1H, alkyne-H); 
13C NMR (101 MHz, CDCl3): δ = 157.66, 148.69, 147.43, 146.39, 137.60, 134.84, 134.61, 
134.42, 131.18, 130.31, 129.59, 128.41 (2 C), 128.18, 128.05, 127.29, 126.81, 125.92, 
11 
 
124.88, 120.83, 118.14, 114.99, 105.92, 84.41, 78.79, 55.23; FT-IR (neat): 𝜈 = 3280, 2933, 





In a flame-dried microwave tube were placed PtCl4 (95 mg, 0.28 mmol, 0.1 eq), alkyne 14a 
(1.01 g, 2.80 mmol), and DCE (14 ml) under an atmosphere of N2. The tube was sealed with 
a rubber septum and heated to 120 °C for 16 h. Extractive work-up with 2 N NaOH solution 
and EtOAc and column chromatography on silica (n-hexane/EtOAc 30:1 to 10:1) afforded a 
yellowish solid. Yield: 451 mg (45 %). 1H NMR (400 MHz, CDCl3): δ = 8.14 (dd, J = 8.0, 
1.8 Hz, 1H), 8.12 (d, J = 8.1 Hz, 1H), 8.04 (d, J = 8.6 Hz, 1H), 8.03-7.95 (m, 4H), 7.88 (d, 
J = 8.5 Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.81 (d, J = 8.5 Hz, 1H), 7.76 (d, J = 8.7 Hz, 1H), 
7.16 (dd, J = 8.0, 4.2 Hz, 1H), 7.00 (d, J = 2.5 Hz, 1H), 6.86 (dd, J = 8.7, 2.5 Hz, 1H), 2.89 
(s, 3H, CH3); 13C NMR (101 MHz, CDCl3): δ = 156.85, 146.99, 146.01, 134.81, 133.18, 
133.02, 133.01, 131.48, 129.18, 128.96, 128.70, 128.37 (2 C), 127.53, 127.48, 126.39, 126.29 
(2 C), 126.00, 125.81, 124.26, 123.74, 120.81, 116.48, 106.40, 54.11; FT-IR (neat): 𝜈 = 3007, 





In a flame-dried microwave tube were placed PtCl4 (70.7 mg, 0.21 mmol, 0.1 eq), alkyne 14b 
(755 mg, 2.10 mmol), and DCE (15 ml) under an atmosphere of N2. The tube was sealed with 
a rubber septum and heated to 120 °C for 16 h. Extractive work-up with 2 N NaOH solution 
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and EtOAc and column chromatography on silica (n-hexane/EtOAc 30:1 to 10:1) afforded a 
light yellow solid. Yield: 342 mg (46 %). 1H NMR (400 MHz, CDCl3): δ = 8.11 (dd, J = 8.1, 
1.8 Hz, 1H), 8.09 (d, J = 8.0 Hz, 1H), 8.03-7.96 (m, 4H), 7.92 (d, J = 8.2 Hz, 1H), 7.90 (d, 
J = 8.6 Hz, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.47 (d, J = 9.3 Hz, 1H), 
7.19 (d, J = 2.7 Hz, 1H), 7.13 (dd, J = 8.0, 4.2 Hz, 1H), 6.25 (dd, J = 9.3, 2.7 Hz, 1H), 3.86 
(s, 3H, CH3); 13C NMR (101 MHz, CDCl3): δ = 156.55, 146.82, 145.85, 143.05, 135.07, 
133.41, 133.03, 132.56, 129.96, 128.83, 128.57, 128.19, 127.98, 127.27, 127.17, 126.75, 





A solution of helicene 15a (431 mg, 1.20 mmol) and TBAI (488 mg, 1.32 mmol, 1.1 eq) in 
CH2Cl2 (6 ml) was cooled to -78 °C and then treated with BCl3 (3.00 ml, 1 M in heptane, 3.0 
mmol, 2.5 eq). After 10 min. it was warmed to RT and stirred for about 0.5 h at RT. The 
reaction was quenched with sat. aqueous NaHCO3 solution, extracted with CH2Cl2, dried 
(MgSO4), and the solvent evaporated. FC of the residue on silica gel with CH2Cl2 afforded a 
yellow solid. Yield: 396 mg (96 %). 1H NMR (400 MHz, [D6]DMSO): δ = 8.76 (br s, 1H, 
OH), 8.34 (dd, J = 8.1, 1.8 Hz, 1H), 8.22 (d, J = 8.2 Hz, 1H), 8.17 (d, J = 8.8 Hz, 1H), 8.15 
(d, J = 8.4 Hz, 1H), 8.09-8.02 (m, 3H), 7.90 (dd, J = 4.2, 1.8 Hz, 1H), 7.85 (d, J = 8.4 Hz, 
1H), 7.73 (d, J = 8.5 Hz, 1H), 7.72 (d, J = 8.6 Hz, 1H), 7.29 (dd, J = 8.0, 4.2 Hz, 1H), 6.81 (d, 
J = 2.4 Hz, 1H), 6.75 (dd, J = 8.6, 2.4 Hz, 1H); 13C NMR (101 MHz, [D6]DMSO): δ = 
154.83, 146.32, 145.25, 135.31, 133.27, 132.68, 132.32, 130.94, 128.85, 128.70, 128.26, 
127.77, 127.72, 127.66, 126.90, 126.86, 126.39, 126.16, 125.78, 124.93, 123.73, 122.17, 
121.06, 115.96, 109.30; FT-IR (neat): 𝜈 = 3049, 1612, 1507, 1227, 836, 729 cm-1; HRMS 






A solution of helicene 15b (270 mg, 0.75 mmol) and TBAI (305 mg, 0.83 mmol, 1.1 eq) in 
CH2Cl2 (4 ml) was cooled to -78 °C and then treated with BCl3 (1.88 ml, 1 M in heptane, 
1.88 mmol, 2.5 eq). After 10 min. it was warmed to RT and stirred for about 0.5 h at RT. The 
reaction was quenched with sat. aqueous NaHCO3 solution, extracted with CH2Cl2, dried 
(MgSO4), and the solvent evaporated. FC of the residue on silica gel (CH2Cl2 to 
CH2Cl2/acetone 10:1) afforded a pale yellow solid with very low solubility. Yield: 130 mg 
(50 %). 1H NMR (400 MHz, [D6]DMSO): δ = 9.49 (s, 1H, OH), 8.35 (dd, J = 8.1, 1.7 Hz, 
1H), 8.21 (d, J = 8.3 Hz, 1H), 8.18-8.12 (m, 2H), 8.09-7.98 (m, 3H), 7.93 (dd, J = 4.2, 
1.8 Hz, 1H), 7.89 (d, J = 8.6 Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.29 (dd, J = 8.1, 4.2 Hz, 1H), 
7.26 (d, J = 9.2 Hz, 1H), 7.14 (d, J = 2.6 Hz, 1H), 6.13 (dd, J = 9.1, 2.6 Hz, 1H); 13C NMR 
(101 MHz, [D6]DMSO): δ = 154.33, 146.50, 145.17, 135.44, 132.78, 132.65, 132.57, 129.80, 
129.18, 128.37, 128.14, 127.80, 127.05 (2 C), 127.01, 126.56, 126.51, 125.99, 125.91, 
125.07, 124.65, 123.15, 121.05, 115.38, 109.83; FT-IR (neat): 𝜈 = 3044, 1626, 1485, 841, 
633 cm-1; HRMS (ESI): calculated [M++H]: 346.1232, found: 346.1234. 
 
(PM)-1-Aza[6]helicen-15-yl trifluoromethanesulfonate (17a) 
 
To a solution of helicene 16a (151 mg, 0.42 mmol) and pyridine (68 µl, 0.84 mmol, 2.0 eq) in 
dry CH2Cl2 (0.5 ml) was added Tf2O (88 µl, 0.53 mmol, 1.25 eq) in dry CH2Cl2 (0.25 ml). 
Another portion of dry CH2Cl2 (5 ml) was added to the mixture and it was stirred at RT 
overnight. After quenching with sat. NaHCO3 solution, extraction with CH2Cl2, and drying 
(MgSO4) the solvent was removed and the residue subjected to FC on silica gel 
(n-hexane/EtOAc 30:1 to 10:1) to afford a light yellow solid. Yield: 196 mg (98 %). 1H NMR 
(400 MHz, CDCl3): δ = 8.16 (dd, J = 8.1, 1.7 Hz, 1H), 8.11 (d, J = 8.2 Hz, 1H), 8.07-7.97 (m, 
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6H), 7.94-7.90 (m, 3H), 7.56 (d, J = 2.4 Hz, 1H), 7.20 (dd, J = 8.0, 4.2 Hz, 1H), 7.12 (dd, J = 
8.8, 2.5 Hz, 1H); 13C NMR (101 MHz, CDCl3): δ = 146.94, 146.56, 145.12, 135.62, 133.53, 
133.38, 133.23, 131.30, 130.10, 129.71, 129.43, 128.43, 127.94, 127.79, 127.46, 127.29, 
127.18 (2C), 126.89, 126.84 (2C), 123.84, 121.10, 118.32, 118.26 (q, J = 321 Hz), 117.82; 
FT-IR (neat): 𝜈 = 3043, 1413, 1199, 1128, 851, 592 cm-1; HRMS (ESI): calculated [M++H]: 
478.0725, found: 478.0715. 
 
(PM)-1-Aza[6]helicen-14-yl trifluoromethanesulfonate (17b) 
 
To a solution of helicene 16b (108 mg, 0.30 mmol) in dry pyridine (0.4 ml) was added Tf2O 
(64 µl, 0.38 mmol, 1.25 eq) in dry CH2Cl2 (0.2 ml). It was stirred at RT overnight. After 
quenching with sat. NaHCO3 solution, extraction with CH2Cl2, and drying (MgSO4) the 
solvent was removed and the residue subjected to FC on silica gel (n-hexane/EtOAc 30:1 to 
10:1) to afford a white foam. Yield: 140 mg (98 %). 1H NMR (400 MHz, CDCl3): δ = 8.14 
(dd, J = 8.0, 1.9 Hz, 1H), 8.13 (d, J = 8.2 Hz, 1H), 8.07-7.99 (m, 5H), 7.92 (dd, J = 4.2, 
1.8 Hz, 1H), 7.90 (d, J = 8.6 Hz, 1H), 7.88 (d, J = 8.6 Hz, 1H), 7.75 (d, J = 2.7 Hz, 1H), 7.64 
(d, J = 9.3 Hz, 1H), 7.15 (dd, J = 8.0, 4.2 Hz, 1H), 6.46 (dd, J = 9.3, 2.7 Hz, 1H); 13C NMR 
(101 MHz, CDCl3): δ = 146.84, 146.07, 145.30, 135.32, 133.53, 133.40, 131.46, 131.19, 
129.22, 128.76, 128.58, 128.26, 128.06, 127.89, 127.24, 127.18, 127.07, 126.98, 126.62, 
126.51, 124.00, 120.96, 118.70, 118.76 (q, J = 321 Hz), 116.91; FT-IR (neat): 𝜈 = 3045, 










A solution of helicene 17a (72 mg, 0.15 mmol), 2-formylbenzeneboronic acid 18 (27.1 mg, 
0.18 mmol, 1.2 eq), Pd(OAc)2 (3.4 mg, 0.015 mmol, 0.1 eq), PPh3 (11.9 mg, 0.045 mmol, 
0.3 eq), and Na2CO3 (38.4 mg, 0.36 mmol, 2.4 eq) in dioxane/H2O 2:1 (1.5 ml) was heated to 
100 °C overnight. Extractive work-up with Et2O and column chromatography afforded a light 
yellow solid. Yield: 59 mg (90 %). 1H NMR (400 MHz, CDCl3): δ = 9.33 (s, 1H, CHO), 8.11 
(d, J = 8.2 Hz, 1H), 8.08 (dd, J = 8.0, 1.8 Hz, 1H), 8.05 (dd, J = 4.2, 1.8 Hz, 1H), 8.04 (d, J = 
8.4 Hz, 1H), 8.01 (d, J = 9.0 Hz, 1H), 7.99 (d, J = 8.2 Hz, 1H), 7.99 (s, 2H), 7.96 (d, J = 
8.7 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.84-7.80 (m, 1H), 7.77 (d, J = 8.6 Hz, 1H), 7.71 (d, 
J = 1.6 Hz, 1H), 7.35-7.28 (m, 2H), 7.19 (dd, J = 8.0, 4.3 Hz, 1H), 7.17 (dd, J = 8.1, 1.7 Hz, 
1H), 6.42-6.38 (m, 1H); 13C NMR (101 MHz, CDCl3): δ = 192.17, 146.79, 146.21, 145.65, 
135.21, 134.11, 133.41, 133.28, 133.09, 132.83, 132.09, 131.33, 130.70, 130.47, 129.81, 
128.63, 128.53, 128.09, 127.78, 127.49, 127.39, 127.36, 127.23, 127.17, 126.87, 126.812 
(2C), 126.62, 126.55, 126.25, 124.04, 120.82; FT-IR (neat): 𝜈 = 3049, 2847, 1689, 1596, 839, 




A flask containing Cs2CO3 (205 mg, 0.63 mmol, 1.4 eq) was flame-dried under vacuum. It 
was purged with N2 and 17b (215 mg, 0.45 mmol), Pd(OAc)2 (5.1 mg, 0.0225 mmol, 
0.05 eq), Xantphos (19.5 mg, 0.0338 mmol, 0.075 eq), and dry PhMe (2 ml) were added. 
After the addition of pyrrolidine (45 µl, 0.54 mmol, 1.2 eq) it was heated to 80 °C for 1.5 d. 
Extractive work-up with Et2O and column chromatography (CH2Cl2/n-hexane 5:1) afforded 
an orange-yellow solid. Yield: 119 mg (66 %). 1H NMR (400 MHz, CD2Cl2): δ = 8.15 (dd, 
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J = 8.0, 1.8 Hz, 1H), 8.11 (d, J = 8.2 Hz, 1H), 8.05 (d, J = 8.5 Hz, 1H), 8.02-7.92 (m, 4H), 
7.87 (d, J = 8.5 Hz, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.70 (d, J = 8.7 Hz, 1H), 7.61 (d, J = 
8.4 Hz, 1H), 7.13 (dd, J = 8.0, 4.2 Hz, 1H), 6.67 (dd, J = 8.7, 2.4 Hz, 1H), 6.58 (d, J = 2.3 Hz, 
1H), 2.75-2.65 (m, 2H), 2.48-2.38 (m, 2H), 1.79-1.65 (m, 4H); 13C NMR (101 MHz, 
CD2Cl2): δ = 147.25, 146.82, 146.27, 135.15, 133.79, 133.47, 133.37, 132.29, 129.36, 
128.99, 128.96, 128.64, 128.32, 127.92, 126.97, 126.45, 126.35, 126.11, 125.08, 124.02, 
121.31, 121.12, 113.69, 106.80, 47.49, 25.62; FT-IR (neat): 𝜈 = 2961, 2825, 1614, 1356, 841, 




A flask containing Cs2CO3 (91.2 mg, 0.28 mmol, 1.4 eq) was flame-dried under vacuum. It 
was purged with N2 and 17b (95.5 mg, 0.2 mmol), Pd(OAc)2 (4.5 mg, 0.02 mmol, 0.1 eq), 
Xantphos (17.4 mg, 0.03 mmol, 0.15 eq), and dry PhMe (2 ml) were added. After the 
addition of pyrrolidine (19 µl, 0.23 mmol, 1.5 eq) it was heated to 100 °C for 1 d. Extractive 
work-up with Et2O and column chromatography (CH2Cl2/n-hexane 5:1) afforded an orange-
yellow solid. Yield: 52 mg (65 %). 1H NMR (400 MHz, CD2Cl2): δ = 8.15 (dd, J = 8.1, 
1.8 Hz, 1H), 8.08 (d, J = 8.2 Hz, 1H), 8.02 (d, J = 8.4 Hz, 1H), 8.01 (dd, J = 4.2, 1.8 Hz, 1H), 
7.98 (d, J = 8.3 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.85 (d, J = 
8.1 Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.77 (dd, J = 8.6, 0.6 Hz, 1H), 7.37 (d, J = 9.2 Hz, 1H), 
7.15 (dd, J = 8.0, 4.2 Hz, 1H), 6.81 (d, J = 2.6 Hz, 1H), 6.04 (dd, J = 9.2, 2.6 Hz, 1H), 3.31-
3.16 (m, 4H), 2.02-1.94 (m, 4H); 13C NMR (101 MHz, CD2Cl2): δ = 147.24, 146.53, 145.89, 
135.63, 133.89, 133.74, 133.51, 131.17, 129.62, 129.49, 128.98, 128.52, 127.82 (2C), 127.64, 
126.85, 126.75, 126.54, 126.42, 124.39, 124.26, 123.69, 121.07, 113.23, 106.15, 48.13, 
25.92; FT-IR (neat): 𝜈 = 2922, 2852, 1603, 1447, 1353, 834, 779 cm-1; HRMS (ESI): 






To a solution of helicene 17b (95.5 mg, 0.20 mmol) in dry DMA (0.5 ml) were added Et3N 
(55 µl, 0.40 mmol, 2.0 eq), n-butylvinylether (130 µl, 0.10 mmol, 5.0 eq), dppp (2.55 mg, 
0.006 mmol, 0.03 eq), and Pd(OAc)2 (1.10 mg, 0.005 mmol, 0.025 eq). It was heated to 
100 °C overnight and then cooled to RT. After adding 5 % HCl (1.5 ml) it was stirred at RT 
for 0.5 h. Extractive work-up with CH2Cl2 and column chromatography (CH2Cl2/n-hexane 
10:1) afforded a light yellow solid. Yield: 24 mg (37 %). 1H NMR (400 MHz, CDCl3): δ = 
8.47 (d, J = 1.9 Hz, 1H), 8.12 (d, J = 8.3 Hz, 2H), 8.06-7.96 (m, 6H), 7.89 (dd, J = 4.3, 
1.8 Hz, 1H), 7.89 (d, J = 8.5 Hz, 1H), 7.63 (d, J = 8.9 Hz, 1H), 7.15 (dd, J = 8.9, 1.9 Hz, 1H), 
7.10 (dd, J = 8.0, 4.3 Hz, 1H), 2.62 (s, 3H, CH3); 13C NMR (101 MHz, CDCl3): δ = 197.98, 
146.83, 145.60, 135.33, 135.00, 133.38, 133.30, 133.00, 132.08, 130.31, 129.41 (2C), 128.52, 
128.49, 128.39, 127.96, 127.33, 127.21, 127.03 (2C), 126.69, 126.59, 126.39, 124.33, 122.51, 
120.93, 26.60; FT-IR (neat): 𝜈 = 3041, 1664, 1604, 1258, 839, 633 cm-1; HRMS (ESI): 
calculated [M++H]: 372.1388, found: 372.1397. 
 
Copper	  mediated	  Suzuki-­‐type	  Cross	  Coupling	  Reaction	  
 
Table S1. Development of the Suzuki-type copper mediated cross coupling reaction. 
Cu source additive base solvent yielda 
CuI — Na2CO3 THF 10% (11) 
Cu(OTf)2 — Na2CO3 THF 3% (11) 
Cu — Na2CO3 THF 4% (11) 
CuI — CsF THF 65% (11+6) 
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CuBr·SMe2 — CsF THF 51% (11+6) 
Li2CuCl4 — CsF THF — 
CuI 1,10-phenanthroline CsF THF — 
CuI — KOtBu THF trace (11) 
CuI — CsF DMF — 
CuI DABCO Cs2CO3 DMF — 
a NMR yield based on the combined integrals of 7a, homo coupled 7a, debrominated 7a, and products 11 and 6. 
2-(2’-Trimethylsilyl)ethynylnaphthalen-1-yl boronic acid (10) 
 
Alkynylnaphthaline 9 (3.03 g, 10.0 mmol) was dissolved in dry THF (11 ml). After cooling 
to -78 °C nBuLi (4.40 ml, 2.5 M in hexane, 11.0 mmol, 1.1 eq) was added dropwise and it 
was stirred for 0.5 h at -78 °C. B(OMe)3 (1.46 ml, 13.0 mmol, 1.3 eq) was then introduced 
via syringe. After another 0.5 h at -78 °C the reaction mixture was allowed to attain RT 
before the addition of 1 N HCl solution (11 ml). Extractive work-up with Et2O, evaporation 
of the solvent and FC on silica with n-hexane/EtOAc (10:1 to 5:1) afforded a yellow 
solidifying oil that was recrystallised from n-hexane. Yield: 1.63 g (61 %). 1H NMR 
(400 MHz, CDCl3): δ = 8.50 (d, J = 8.1 Hz, 1H), 7.81 (d, J = 8.4 Hz, 1H), 7.80 (dd, J = 7.5, 
1.8 Hz, 1H), 7.55-7.47 (m, 3H), 5.66 (s, 2H, B(OH)2), 0.31 (s, 9H, Si(CH3)3); 13C NMR 
(101 MHz, CDCl3): δ = 135.60, 132.80, 130.04, 128.73, 128.65, 128.32, 126.94, 126.62, 
124.82, 106.50, 98.68, -0.20; FT-IR (neat): 𝜈 = 3350, 2958, 2145, 1370, 1250, 842 cm-1; 
HRMS (EI): calculated [M+]: 268.1091, found: 268.1072. 
 
Cycloisomerization	  Reaction	  
Although the cycloisomerization reaction of biphenyl S6 to phenanthrene S7 is known in the 
literature9 and gave a yield of 67% in our hands, the analogous reaction of phenylpyridine10 
S8 to benzoquinoline S9 did not proceed under the same conditions. This demonstrates the 
                                                
9 A. Fürstner, V. Mamane, J. Org. Chem. 2002, 67, 6264. 
10 I. Dix, C. Doll, H. Hopf, P. G. Jones, Eur. J. Org. Chem. 2002, 2547. 
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differential reactivity in the presence of a pyridine ring. Alternative conditions were also not 
successful (Table S2). 
 
 
Table S2. Conditions for the attempted cycloisomerization reaction of S8 to S9. 
reagent solvent temperature time yield 
0.05 eq PtCl2 PhMe 80 °C 16 h — 
0.05 eq Ga(acac)3 PhMe 80 °C 16 h — 
0.05 eq InCl3 PhMe 80 °C 16 h — 
6 eq DBU PhMe 100 °C 16 h — 
1 eq I2 PhMe 100 °C 16 h — 
 
The following table (Table S3) summarizes the development of the cycloisomerization of 6 to 
4. 
 
Table S3. Development of the cycloisomerization of 6 to 4. 
Lewis acid additive solvent temperature time yield 
0.5 eq PtCl4 
0.5 eq InCl3 
 PhMe 80 °C 16 h ~1 % 
0.5 eq PtCl4 
0.5 eq InCl3 
 DCE 80 °C 0.5 h — 
1 eq 
AuCl(PPh3) 
1 eq AgOTf PhMe 80 °C 16 h — 
0.1 eq PtCl4 
0.1 eq InCl3 
 PhMe 110 °C 16 h — 
1 eq GaCl3  PhMe 110 °C 16 h — 
1 eq PtCl2 1 eq AlMe3 PhMe 100 °C 16 h — 
20 
 
Lewis acid additive solvent temperature time yield 
1 eq Ga(acac)3 1 eq AlMe3 PhMe 100 °C 16 h — 
0.5 eq PtCl4 
0.5 eq InCl3 
µw at 150 W PhMe 150 °C 16 h 17 % 
0.1 eq PtCl4 
0.1 eq InCl3 
µw at 150 W PhMe 150 °C 16 h 21 % 
0.1 eq PtCl4 
0.1 eq InCl3 
 PhMe 150 °C 16 h 39 % 
0.1 eq PtCl4 
0.1 eq InCl3 
 DCE 150 °C 16 h 42 % 
0.1 eq PtCl4  DCE 150 °C 16 h 42 % 
0.1 eq AuCl3  DCE 150 °C 16 h trace 
0.1 eq PtCl4  DCE 120 °C 16 h 65 % 
0.1 eq 
Fe(OTf)3 
 DCE 120 °C 16 h — 
0.1 eq 
AuCl(PPh3) 
0.09 eq AgPF6 DCE 120 °C 16 h — 




0.4 eq NH4PF6 DCE 120 °C 16 h — 
 
With the addition of certain ligands the cycloisomerization reaction proceeded at 80 °C 
(Table S4). 
 
Table S4. Cycloisomerization of 6 to 4 in the presence of certain ligands. 
ligand time yield 
0.4 eq 
1,5-cyclooctadiene 16 h 47 % 
0.4 eq 
2,5-norbornadiene 16 h trace 
0.4 eq 
α-phellandrene 16 h 52 % 
0.1 eq 2,6-lutidine 40 h 42 % 





With the milder reaction conditions for the cycloisomerization of 6 to 4 in hand, the relay of 
the axial chirality of 6 to the helical chirality of 4 was probed. First, samples of both 
enantiomers of 6 were obtained through separation on semi-preparative HPLC using the 
chiral OD-H column (250 × 4.6 mm, 5 µm; n-hexane/isopropanol 95:5, 0.8 ml/min). The 
optical purities were 92 ± 2% (first enantiomer, Ra) and 94 ± 2% (second enantiomer, Sa), 
respectively. Upon using the optimized conditions, the respective helicene 4 was isolated 
with 90 ± <1% ee (first enantiomer, M) and 92 ± <1% ee (second enantiomer, P), 
respectively (same chiral column, n-hexane/isopropanol 99:1, 0.8 ml/min). Assignment of the 
absolute stereochemistry of 6 and 4 was made by comparison of the experimentally obtained 
electronic circular dichroism (ECD) spectra with theoretically predicted ones (see below). 
The ECD spectrum of 4 was also compared to the assignment in the literature.5 
 
 
HPLC traces of compounds 6 after semi-preparative separation and 4 after chiral relay. 
(Ra)-6 
 
# Time [Min] Quantity [% Area] Height [mAU] Area [mAU.Min] Area % [%]  
1 15.199  96.35   589.0  177.5  96.347  
2 15.759  3.65   23.0  6.7  3.653  
































# Time [Min] Quantity [% Area] Height [mAU] Area [mAU.Min] Area % [%]  
1 15.559  2.94   13.9  3.7  2.935  
2 16.159  97.06   415.1  123.9  97.065  




# Time [Min] Quantity [% Area] Height [mAU] Area [mAU.Min] Area % [%]  
1 12.479  94.80   451.7  141.9  94.799  
2 15.332  5.20   19.4  7.8  5.201  

































































# Time [Min] Quantity [% Area] Height [mAU] Area [mAU.Min] Area % [%]  
2 12.626  4.02   18.4  5.6  4.015  
1 15.279  95.98 3  19.6  134.5  95.985  
Total   100.00   338.0  140.1  100.000  
 
 
ECD spectrum of the ‘first enantiomer’ of biaryl 6 in dichloromethane. This was assigned as 
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Experimetal ECD of the 'first isomer' of 6 
24 
 
Theoretical ECD spectrum of Ra-6. The predicted curves were shifted by + 5 nm and 
convoluted with a line width 0.33 eV. The calculations were done the at m062x/6-311+g(d,p) 




ECD spectrum of the ‘first enantiomer’ of helicene 4 in dichloromethane. This was assigned 
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Theoretical ECD spectrum of M-4. The predicted curves were shifted by + 5 nm and 
convoluted with a line width 0.33 eV. The calculations were done the at m062x/6-311+g(d,p) 



















Product racemization: Racemization of product 4 was studied at 120°C in 1-nonanol with 
optical purity measured at 6 and 20 hours. The datapoints were fit to an exponentially 
decreasing curve with two parameters, A1 and y0. 




t1/2 (min) 1010 
k1 (s-1) 5.74 x 10-6 
 
The rate constant derived above and the published rate constant11 were used to calculate an 
activation energy using the Arrhenius equation. There was assumed to be minimal difference 
in kinetics between 1-nonanol and 1-decanol as solvent.  𝑘 = 𝑘!exp  (−𝐸!/𝑅𝑇) 
ln 𝑘!𝑘! = 𝐸!𝑅 1𝑇! − 1𝑇!  
𝐸! = 𝑅 ln 𝑘!𝑘! / 1𝑇! − 1𝑇!  
The activation energy was estimated as 178 kJ·mol-1 (3 s.f.) and the pre-exponential factor k0 
was thus estimated as 2.65 x 1018 (3 s.f.). 𝑘!exp  (−𝐸!/𝑅𝑇!) = 𝑘! 
A kinetic constant was predicted for the reaction at 353K to be 1.20 x10-8 s-1 (3.s.f). It was 
therefore concluded that thermal racemisation at 353K over 6 h will lead to an erosion of e.e. 
of less than 0.2%. 
                                                
11 J. Míšek, F. Teplý, I. G. Stará, M. Tichý, D. Šaman, I. Císařová, P. Vojtíšek, I. Starý, Angew. Chem. 2008, 





The UV spectra of some azahelicenes were measured in DCM at a concentration of 10 µM. 
 
 
Figure S1. UV spectra of selected azahelicenes. 
NMR	  Spectra	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